Identification and characterization of the vitellogenin receptor in Macrobrachium rosenbergii and its expression during vitellogenesis.
In oviparous organisms, oocyte maturation depends on massive production of the egg yolk-precursor protein, vitellogenin (Vg). Vg is taken up by the developing oocytes through receptor-mediated endocytosis (RME), a process essential to successful reproduction. The aims of this study were to identify and characterize the yet-unknown vitellogenin receptor (VgR) from the pleocyamate crustacean Macrobrachium rosenbergii, and to investigate its expression levels during vitellogenesis and its interaction with Vg. The VgR gene was cloned, and its translated protein was specifically located at the oocyte membrane. Moreover, for the first time, a VgR protein was identified and sequenced by mass spectrometry. The putative MrVgR displayed high sequence similarity to VgRs from crustaceans, insects, and vertebrates, and its structure includes typical elements, such as an extracellular, lipoprotein-binding domain (LBD), EGF-like, and O-glycosylation domains, a transmembrane domain, and a short, C-terminal, cytosolic tail. In this article, we identify the first crustacean VgR protein, and present data demonstrating its high affinity for a Vg column followed by elution with suramin and EDTA. Additionally we demonstrate that VgR expression in the oocyte is elevated during vitellogenesis. Our results contribute to the fundamental understanding of oocyte maturation in crustaceans, and particularly elucidate Vg uptake through RME via the VgR.